Abstract. We evaluated Trypanosoma cruzi infection in 397 wild Mepraia gajardoi specimens from five coastal localities in northern Chile by detection of minicircle DNA by polymerase chain reaction. The wild capture sites were classified into two ecotopes: a fully wild ecotope (ecotope 1) and a wild ecotope near human dwellings (ecotope 2). Infection rates varied between 11% and 27%. Minicircle hybridization assays showed that T. cruzi lineages Tc II and Tc VI were commonly detected in ecotope 1 and ecotope 2, respectively. These results are discussed in the context of insect proximity to human dwellings, the alimentary profile of Mepraia sp., T. cruzi lineages detected in the past in the same diseaseendemic area circulating in humans, and Triatoma infestans.
Chagas disease is a human parasitic disease in the Western Hemisphere that is caused by Trypanosoma cruzi, and transmitted by blood-sucking insects of the subfamily Triatominae (Hemiptera: Reduviidae). 1 The taxon T. cruzi is divided into six discrete typing units or lineages (Tc I-Tc VI). 2 In T. cruzi, mitochondrial DNA or kinetoplast DNA is composed of maxicircles and minicircles. At least 12 maxicircles are present per cell, and they contain mitochondrial genes. The other components are minicircles (10,000-20,000 copies/cell). Trypanosoma cruzi minicircles are 1.4 kb in size and are composed of four conserved regions and four hypervariable intercalated regions. 3 Clones of T. cruzi have specific minicircle classes, which define each lineage. 4 In Chile, the vectors Triatoma infestans and Mepraia spinolai propagate T. cruzi in domestic/peridomestic and wild/ peridomestic habitats, respectively. 1, 5 However, Chile has eliminated domestic transmission of T. infestans. 6 Mepraia spinolai is frequently found in corrals of domestic animals, on stony hills, and in rock crevices of arid and semiarid zones of central Chile. 7 Mepraia gajardoi is a genetically related triatomine described as a separate species from M. spinolai. It has similar feeding behavior and is distributed along the northern coast of Chile between 18 S and 21 S. 8, 9 Blood meal analyses from an insular population of M. spinolai from the southern Pacific Ocean coast of Chile (26 S) showed that coastal populations feed on seabirds, marine mammals, and reptiles. 10 The purpose of this study was to determine T. cruzi genotypes in M. gajardoi from wild ecotopes of northern Chile. To meet this objective, we quantified T. cruzi infection on M. gajardoi from two wild ecotopes in northern Chile by detection of minicircle DNA by polymerase chain reaction (PCR) 11 and genotyping by means of minicircle hybridization tests. The information generated by this study will be used when evaluating risk factors for human populations who are adjacent to sampling sites.
Mepraia gajardoi (stage III nymphs and adults) were collected during the austral spring-summer of 2009-2011 from coastal zones in northern Chile. Capture sites were subsequently classified into two ecotopes according to their distance from human dwellings Figure 1 . Study sites have a coastal desert climate with less than 2 mm of annual precipitation. 12 These sites are extremely arid, have low plant cover, and include beaches with a mixture of rocks, pebbles, cobblestones, and sand. Lizards, sea birds, and wild rodents inhabit the collecting sites. 13 Insects were collected from noon to 4:00 PM by two persons at each site. Captured bugs were transported to the laboratory and kept separately inside a climate chamber at 27 C with a relative humidity of 70% a 14:10 hour light:dark photoperiod. Triatomines were fed on Mus musculus to maintain the infective status of T. cruzi.
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For parasitologic analyses, we obtained fecal samples after feeding. 15 Intestinal contents were mixed with 200 μL of phosphate-buffered saline, centrifuged at 10,000 + g, and frozen at -20 C until the PCR was conducted. Negative samples were evaluated for inhibitors. Each PCR included positive and negative controls. A 330-basepair product indicated a positive result.
For genotyping, DNA blot analyses were performed by using 10 μL of each PCR product. Four T. cruzi clones (sp 104 cl 1, CBB cl 3, NR cl 3, and V195 cl 1), corresponding to Tc I, Tc II, Tc V and Tc VI, respectively, were used to generate lineage-specific probes. Construction of minicircle probes and radiolabeling was performed as described. 4 The PCR products were subjected to electrophoresis, transferred onto Hybond N+ nylon membranes (Amersham, Piscataway, NJ), and cross-linked by ultraviolet light for DNA fixation. After transferring PCR products, four membranes were pre-hybridized for at least 2 hours at 55 C. Each membrane was then hybridized with a lineage-specific probe labeled with 32 P (1 + 10 6 cpm/membrane). After hybridization, membranes were washed under high stringency conditions and then exposed in the Molecular Imager FX (Bio-Rad Laboratories, Hercules, CA). Genotype distribution between ecotopes 1 and 2 was compared using by using chi-square and Fisher exact tests with Bonferroni adjustment when required. 16 Overall, 397 M. gajardoi insects (mainly stage III and IV nymphs) were captured (ecotope 1: Corazones, n = 77; Camarones, n = 95; Vitor, n = 151 and ecotope 2: Rio Seco, n = 46; San Marcos, n = 28). Typical ecologic habitats of ecotope 1 and ecotope 2 are shown in Figure 1 . The PCR analyses detected 56 insects positive for T. cruzi in the four localities, *Address correspondence to Aldo Solari, Programa Biología Celular y Molecular, Instituto de Ciencias Biomé dicas, Universidad de Chile, Independencia 1027, Santiago, Chile. E-mail: asolari@med.uchile.cl 36 from ecotope 1 (11.1%), and 20 from ecotope 2 (27.0%).
Results from genotyping indicated that M. gajardoi is mainly infected with Tc II (n = 26), in ecotope 1, followed by Tc I (n = 6), Tc V (n = 5), Tc VI (n = 1), and unknown lineages (n = 3). In contrast, Tc VI (n = 13) was the most prevalent lineage in ecotope 2, followed by Tc I (n = 4), Tc V (n = 4), and Tc II (n = 3).
Statistical analyses indicated that Tc II is significantly more frequent in ecotope 1 than in ecotope 2 (P 0.001), and Tc VI is more frequent in ecotope 2 than ecotope 1 (P 0.001). The geo-reference of each triatomine locality and detailed genotyping results is shown in Table 1 . Specifically, in localitybased analyses, results indicated that TcII is more common in Vitor than in Rio Seco (P 0.001) and San Marcos (P 0.01). The TcVI lineage is less common in Vitor than in Rio Seco (P 0.001) and San Marcos (P 0.001). Representative results of T. cruzi lineages of triatomine samples from ecotope 1 are shown in Figure 2 . Some triatomine samples (3, 5, and 7) corresponded to mixed infections with two and up to three lineages. Other triatomine samples (2 and 9) are infected with unknown T. cruzi lineages.
We showed that M. gajardoi in Chile is naturally infected with T. cruzi. Overall, the percentage of M. gajardoi nymphs infected was low (14%). There were few cases of mixed infections compared with those in M. spinolai, in which T. cruzi infection can reach up to 46.2% in some areas of central Chile, with up to half of the insects containing mixed infections. 17 Our results indicate that infection would not be widely spread in the ecotopes studied. One explanation could be that blood donor vertebrates inhabiting coastal areas may be refractory or dead-end hosts for maintaining and propagating T. cruzi. Birds have an immune system with a potent complement system and are naturally resistant to T. cruzi infection. 18, 19 In all study localities, reptiles and marine birds are among the most frequent vertebrates found.
In our study, we found higher infection rates in insects from ecotope 2, which is a wild area but near human dwellings compared with the ecotope 1, which is a fully wild area. This observation could be explained by the different feeding source of insects in ecotope 2, which probably includes more mammals (humans, domestic animals, and/or synanthropic rodents) than in ecotope 1. The potential importance of M. gajardoi and M. spinolai in transmitting T. cruzi as secondary vector cannot be overlooked because the domestic and wild transmission cycles may overlap, as occurs in other diseaseendemic areas. 20 Mepraia sp. has a patchy distribution, 21 a home range of 47 meters 2 , and a maximum mobility distance of 12 meters. 7 This information is relevant to ascertain overlapping between insect focus points and human dwellings.
Although the southern Pacific Ocean coast of Chile has been considered an area without active transmission of Chagas disease, 10 our results indicate that some coastal populations of M. gajardoi are infected with T. cruzi and represent a threat for humans, such as fisherman and algae collectors, living in those areas. Lineages of T. cruzi found in M. gajardoi in Rio Seco and San Marcos differ substantially from those found in Corazones, Camarones, and Vitor. A high prevalence of Tc VI is found in ecotope 2, which is an identical lineage to the T. cruzi clone V195 isolated in this area and used as probe, 22 and other T. cruzi stocks circulating in the highlands of San Pedro de Atacama at 23 S as described. 23, 24 Previous studies of T. cruzi lineages in northern Chile showed that Tc V was found in humans, whereas Tc I and Tc VI were found in T. infestans. 25 The finding of Tc VI in ecotope 2 is similar to findings in northern Argentina, where this lineage is frequently found in humans, T. infestans, and dogs. 20, 26 In contrast, Tc I is the most prevalent lineage found in M. spinolai at 31 S. 17 A high prevalence of Tc II was found in ecotope 1, which is the same lineage detected in Mepraia sp., in a coastal locality at 24 S. Different vertebrate hosts maintaining vector populations could explain the dissimilar geographic distribution of T. cruzi lineages in the two study ecotopes. These different host species in two types of ecotopes studied could transmit different T. cruzi lineages. Nevertheless, geographic distances between our sampling sites (ecotopes 1 and 2) may also explain the observed dissimilarity. 
